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(54) Built-in dual band antenna device and operating method thereof in a mobile terminal 



(57) Disclosed are a built-in dual band antenna de- 
vice and an operating method thereof In a mobile temii- 
nal. In the built-in antenna dual band antenna device, a 
built-in dual band antenna has a first conductive anten- 
na pattern formed on a board extended from the upper 
side of a main PCS and a second conductive antenna 
pattern on a board extended at a right angle from the 
upper side of the main PCB. A whip antenna is connect- 
ed to the built-in dual band antenna, and contained in 
the mobile terminal when the whip antenna is retracted. 
A whip antenna driver extends or retracts the whip an- 
tenna. A duplexer sepiarates an RF signal received from 
the built-in dual band antenna from an RF signal to be 
transmitted to the built-in dual band antenna. A control- 
ler processes the RF signals received at and transmitted 
from the duplexer and controls the whip antenna driver 
to extend the whip antenna In a speech state or upon a 
call attempt from a user. 
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Description 

[0001] The present invention relates generally to a 
mobile terminal, and In particular, to a built-in dual band 
antenna device and an operating method thereof In a 5 
mobile terminal. 

[0002] In general, an antenna device in a mobile ter- 
minal includes a helical antenna protruding outside the 
terminal and a whip antenna. The helical antenna oper- 
ates when the whip antenna is retracted into the Interior io 
of the tennlnai and the whip antenna operates when the ' 
whip antenna is extended from the terminal. 
[0003] The protrusion of the helical antenna outside 
the terminal with the Interworking structure of the con- 
ventional extendable whip antenna and the helical an- is 
tenna impedes diverse designing of the terminal along 
the miniaturization trend and decreases portability. Also, 
when a user Inadvertently drops the temiinal from a cer- 
tain height, the helical antenna is susceptible to break- 
age. The protrusion of the helical antenna In one side of ^ 
the tennlnai makes the configuration of terminal asym- 
metrical. The resulting asymmetry of a radiation pattern 
in a radio frequency band deteriorates directionality-re- 
lated performance. 

[0004] As terminals have recently been miniaturized, 25 
they are more likely to contact the bodies of users when 
carried or during a call. This body contact causes an- 
tenna characteristics different from those In free space, 
thereby deteriorating the whole perfonnance of a termi- 
nal. 30 
[0005] It is, therefore.the object of the present inven- 
tion to provide a built-in dual band antenna device and 
an operating method thereof In a mobile tennlnai to 
overcome the problems of design limitations, low relia- 
bility, and inconvenience to mobile communication en- 35 
countered with a conventional mobile terminal. 
[0006] To achieve the above object, a built-in dual 
band antenna device and an operating method thereof 
in a mobile terminal are provided. In the built-in antjenna 
dual band antenna device, a built-in dual band antenna 40 
has a first conductive anten na pattern formed on a board 
extended from the upper side of a main PCB and a sec- 
ond conductive antenna pattem on a board extended at 
a right angle from the upper side of the main PCB. A 
whip antenna is connected to the built-in dual band an- "^s 
tenna, and contained in the mobile tenninal when the 
whip antenna is retracted. A whip antenna driver ex- 
tends or retracts the whip antenna. A duplexer sepa- 
rates an RF signal received from the built-in dual band 
antenna from an RF signal to be transmitted to the built- so 
in dual band antenna. A controller processes the RF sig- 
nals received at and transmitted from the duplexer and 
controls the whip antenna driver to extend the whip an- 
tenna in a speech state or upon a call attempt from a 
user. 55 

[0007] The method of operating the built-in dual band 
antenna and the whip antenna varies depending on 
whether the mobile tennlnai is In a speech state or an 



idle state. In an Idle state, the built-in dual band antenna 
is connected to a duplexer and in the speech state, the 
whip antenna is connected to the duplexer and extend- 
ed. 

[O0O8] The above object , features and advantages of 
the present invention will become more apparent from 
the following detailed description when taken in con- 
Junction with the accompanying drawings in which: 

FIG. 1 is a block diagram of a built-in dual band an- 
tenna device according to an embodiment 0 the 
present invention; 

FIG. 2 is a side perspective view of the built-in dual 
band antenna device according to the embodiment 
of the present Invention; 

FIG. 3 is a block diagram of a built-in dual band an- 
tenna device according to another embodiment of 
the present Invention; . 

FIGs. 4A, 48. and 4C illustrate the detailed stnjc- 
tures of a built-in dual band antenna according to 
the present invention; 

FIGs. 5A and 58 illustrate equivalent schematte cir- 
cuits of the built-in dual band antenna shown In FIG . 
4A; 

FIGs. 6a and 6b are graphs showing impedance 
matching states of a mobile tennlnai having the 
built-in dual band antenna according to the present 
invention; . . 

FIGs. 7a and 7b are graphs showing antenna ratji- 
ation patlems of the mobile tennlnai having the 
built-in dual band antenna according to the present 

Invention; 

FIGs. 8a and 8b are graphs showing antenna Im- 
pedance matching states according to tfie opera- 
tion of a whip antenna In the mobile tenninal having 
the built-in dual band antenna device according to 
the present invention; 

FIGs. 9a and 9b are graphs showing antenna radi- 
ation characteristics In a GSIVI (Global System for 
Mobile communication) band according to the op- 
eration of the whip antenna in the mobile temriinal 
having the built-in dual band antenna device ac- 
cording to the present invention; 
FIGs. 1 0a and 1 0b are graphs showing antenna ra- 
diation pattem characteristics in a DCS(Dlgital 
Communication System) band according to the 
operation of the whip antenna according to the 
present invention; 

FIGs. 11a and 11 bare graphs showing the antenna 
impedance matching state of the mobile terminal 
having the built-in dual band antenna according to 
the present invention and the antenna impedance 
matching state of a conventional mobile terminal 
having an extendable dual-band antenna; 
FIGs. 1 2a and 1 2b are graphs showing the antenna 
radiation pattern characteristic in the GSM band of 
the mobile terminal having the built-in dual band an- 
tenna according to the present invention and the an- 
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tenna radiation pattern characteristic in the GSM 
band of the conventional mobile terminal having the 
extendable dual-band antenna when the whip an- 
tennas are contained in the temninals; 
FIGs. 1 3a and 13b are graphs showing the antenna 
radiation pattern characteristic in the DCS band of 
the mobile temninal having the buitt-in dual band an- 
tenna according to the present invention and the an- 
tenna radiation pattern characteristic in the DCS 
band of the conventional mobile temninal having the 
extendable dual-band antenna when the whip an- 
tennas are contained in the temiinals; and 
FIGs. 14a and 14b are graphs showing the antenna 
radiation pattern characteristics in the G$M band 
and the DCS band of the conventional mobile ter> 
minal having the extendable dual band antenna 
when its whip antenna is extended. 

[0009] Preferred embodiments of the present inven- 
tion will be described hereinbeiow with reference to the 
accompanying drawings. In the following description, 
well-known functions or constructions are not described 
in detail since they would obscure the Invention In un- 
necessary detail. 

[001 0] FIG. 1 is a block diagram of a buitt-in dual band 
antenna device in a mobile temiinal according to an em- 
bodiment of the present invention. Refen'Ing to FIG. 1, 
the built-in dual band antenna device is comprised of a 
built-in dual band antenna 1 08, an RF switch 1 06, a du- 
plexer 1 02, a controller 1 00, a whip antenna driver 1 04, 
and a whip antenna 11 0. The built-in dual band antenna 
108 includes a first band antenna ANT1 for a high fre- 
quency band that Is f onned Into a meander line pattern 
on a board 114 extended from a main PCB (Printed Cir- 
cuit Board) 112 and a second band antenna ANT2 for a 
low frequency band that is fomied Into a meander line 
pattem on a board 116 extended at a right angle from 
the upper side of the main PCB 112. The board 116 is 
used to secure the length of the low frequency band an- 
tenna. If both the antennas for two frequency bands are 
formed on the board 1 1 4, the board 1 1 4 must be extend- 
ed long enough to form the antenna pattem therein, re- 
sulting in an increase in the size of the terminal. 
[001 1 1 The antennas for two frequency bands can be 
designed In diverse patterns. The first and second band 
antennas ANT1 and ANT2 are designed such that they 
have a feed point at the center of the main PCB 112. 
This prevents perfomnance deterioration encountered in 
a mobile terminal with a conventional extendable anten- 
na. As stated above, the proo; t is caused b .- an asym- 
metrical antenna radiation c.. -jm in a high frequency 
band due to impossible cenirai power feeding. 
[0012] The whip antenna driver 1 04 moves the whip 
antenna 110 upward and downward by driving two driv- 
ing rollers (not shown) at both sides of the whip antenna 
110 under the control of the controller 100. The RF 
switch 1 06 switches the built-in dual band antenna 1 08 
and the whip antenna 110 selectively to the duplexer 



102 under the control of the controller 100. 
[0013] The controller 100 provides overall control to 
the mobile temninal. According to the embodiment of the 
present Invention, the controller 100 selectively con- 

5 nects the built-in dual band antenna 108 or the whip an- 
tenna 110 to the duplexer 102 by controlling the RF 
switch 1 06. During a call or when a user attempts a call 
by opening a flip for example, the controller 1 00 controls 
the whip antenna driver 1 04 to pull out the whip antenna 

10 110 outside the tenninal. As shown in FIG. 1 , the built- 
in dual band antenna 108 Is fomned into meander line 
patterns on the boards 1 1 4 and 1 1 6 and the whip anten- 
na 110 is automatically pulled out and retracted in the 
embodiment of the present inventio n. 

15 [0014] FIG. 2 is a side perspective view of a mobile 
terminal with the built-in dual band antenna shown in 
FIG. 1 according to the embodiment of the present in- 
vention. It is noted from FIG. 2 that the built-in dual band 
antenna 1 08 Is-readlly fomned on the board 1 1 4 extend- 

^ ed from the upper side of the main PCB 1 1 2 and on the 
board 116 extended at the right angle from the upper 
side of the main PCB 1 1 2. The whip antenna 1 1 0 is usu- 
ally contained in the tenninal. During a call or when a 
user attempts a call, the whip antenna 11 0 is pulled out 

25 by the whip antenna driver 1 04, thereby ensuring port- 
ability. 

[001 5] In operatton, the RF switch 1 06 switches ar 
signal transmitted/received toAf rom the duplexer 1 0L lo 
the built-in dual band antenna 1 08 or the whip antenna 

30 110 under the control of the controller 1 00. The two an- 
tennas 108 and 110 operate independently. In an idle 
state or when an earphone is used, the controller 100 
controls the RF switch 106 to switch the built-in dual 
band antenna 108 to the duplexer 102. In a speech 

S5 state, the controller 100 controls the RF switch 106 to 
switch the whip antenna 110 to the duplexer 102. 
[001 6] In the idle state, the controller 1 00 switches the 
RF switch 1 06 to the built-in dual band antenna 1 08 and 
turns on a passive switch 118, connecting terminals c 

40 and d, so that the built-in dual band antenna 1 08 is con- 
nected to the duplexer 102. When a call is incoming in 
this state and the user answers the call by opening the 
flip or pressing a speech button, or when the user at- 
tempts to originate a call by opening the flip, the control- 

4S ler 1 00 controls the whip antenna driver 1 04 to extend 
the whip antenna 1 1 0 outside the terminal and controls 
the RF switch 106 to establish a signal path between 
the whip antenna 1 10 and the duplexer 1 02. Therefore, 
the connection between the duplexer 102 and the b'jilt- 

50 in dual uand antenna 1 08 is released and only the whip 
antenna 110 operates, 

[0017] While the built-in dual band antenna 108 and 
the whip antenna 110 are selectively connected to the 
duplexer 102 by the RF switch 106 in the embodiment 
ss of the present invention shown in FIG. 1 , it can be con- 
templated that the built-in dual band antenna 1 08 is con- 
nected to the whip antenna 1 1 0 all the time as shown in 
FIG. 3. Also in this case, when the user opens the flip 
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to answer an incoming call or to originate a call, the con- 
troller 100 controls the whip antenna driver 104 to pull 
out the whip antenna 11 0 to ensure stable signal recep- 
tion through the whip antenna 110. 
[0018] in conclusion, the built-in dual band antenna 
108 operates while the whip antenna 110 is contained 
inside the temnlnal in an Idle state, thereby ensuing ter- 
minal portability. On the other hand, the whip antenna 
1 1 0 operates during a call, thereby improving RF signal 
reception characteristics and thus increasing communi- 
cation quality. Meanwhile, if a test cable Is inserted at a 
test point in an operation test state, the passive switch 
118 is opened from the tenninai d of the duplexer 102 
and the RF switch 106 switches to the built-in dual band 
antenna 108, so that neither the whip antenna 110 nor 
the built-in dual band antenna 108 are connected to the 
duplexer 102. 

[0019] FIGs. 4A, 4B, and 4C are views illustrating a 
detailed structure of the built-in dual band antenna ac- 
cording to the embodiments of the present invention. 
Referring to FIG. 4A, the built-in dual band antenna 1 08 
Includes the high frequency band antenna ANT1 of a 
top loaded monopoletype operating In a DCS band and 
the low frequency band antenna ANT2 of a zigzag type 
formed into a meander line pattem and operated in a 
GSM band. The DCS antenna ANT1 is fonmed on the 
board 114 extended from the upper side of the main 
PCB 11 2 and the GSM antenna ANT2 on the board 1 1 6 
extended at a right angle from the upper side of the main 
PCB 112. The two antennas are designed to be con- 
nected to each other by a line A and share one feed 
point B starting from under the DCS antenna ANT1 . 
[0020] FIGs. 4B is a detailed view Illustrating the DCS 
antenna ANT1 . Referring to FIG. 4B, the DCS antenna 
ANT1 Is largely divided Into a vertical portion 302 and a 
horizontal portion 300. The horizontal portion 300 is hor- 
izontally synrimetrical and disposed opposite to a ground 

line GND of the vertical portion 302. The horizontal por- 
tion 300 acts as a capacitive load for the vertical portion 
302 and contributes to unifonn curent distribution, vir- 
tually extending the length of the antenna. Hence, it 
helps to achieve a wider bandwidth and a higher anten- 
na gain. For better matching of the DCS antenna ANT1 , 
a meander line pattem 304 can be formed to connect to 
the horizontal portion 300 as shown in FIG. 4B. 
[0021 ] FIG. 4C Is a detailed view illustrating the GMS 
antenna ANT2, Referring to FIG. 4C, the GSM antenna 
ANT2 is a zigzag type fonned in a meander line pattern 
on the board 116, as stated above. The GSM antenna 
ANT2 is 1/4 wavelength long. Since line portions 308 
and 309 of the GSM antenna ANT2 are nearer to the 
horizontal portion 300 of the DCS antenna ANT1 than 
a curved portion 310, coupling occurs between the line 
portions 308 and 309, and the horizontal portion 300. 
Adjusting the distance between the line portions 308 
and 309 and the horizontal portion 300 can change input 
Impedances of the GSM band and the DCS band. As 
the distance is increased, the resonance points of the 



two bands are further apart from each other and a trans- 
mission rate in the DCS band is twice as high than that 
in the GMS band. As the distance is decreased, the re- 
sult is opposite to the foregoing. It is possible to change 

5 a resonant frequency by controlling the length of the 
GSM antenna ANT2 or the length of the horizontal por- 
tion 300 of the DCS antenna ANT1 . Therefore, an in- 
tended antenna can be achieved by appropriately com- 
bining a coupling-caused resonance point change with 

10 a resonance point change caused by control of antenna 
length. This applies to all dual band antennas or triple 
• band antennas of CDMA/US PCS as well as of GSM/ 
DSC. In the embodiments of the present invention, the 
distance between the GSM antenna ANT2 and the 

« ground line GND is limited to 6mm. In this case, the real 
partof Input Impedance in a GSI^DCS antenna is below 
50a and its imaginary part has a capacitive component. 
For optimal impedance matching, an L type matching 
circuit is constructed with inductors connected In series 

20 and capacitors connected in parallel in a feeding line. 
[0022] FIG. 5A is a schematic view of the built-in dual 
band antenna shown in FIG. 4A. FIG. 5B illustrates an 
equivalent circuit of the GSM/DCS dual band antenna 
according to the embodiments of the present invention. 

25 Referlng to FIG. 48, the total impedance Z of the DCS 
antenna ANT1 at the top toad monopole type is calcu- 
lated by . - 

30 "^toiai = ^GSM ^DCS + ^mutal ^ ^^whip i^) 

and impedances , Z2, and Z3 at the respective points 
shown in FIG. 5B are 

55 

-^1 = ^QSM^ ^2 = ^DCs* ^3 = ^mutual (2) 

[0023] The total impedance can be divided into the re- 
spective impedances of the DCS antenna ATMTI and the 
GSM antenna Arfr2, impedance generated from cou- 
pling between the two antennas, a coupling coefficient 
n between a metal portion of the whip antenna 110 and 
the GSM antenna ANT2 when the whip antenna 1 1 0 op- 
erates in conjunction with the built-in dual band antenna 
108, and the impedance of the whip antenna 110. The 
sum of the above Impedances is the total impedance of 
the DCS antenna AiNfTI. This implies that as the cou- 
pling coefficient is greater, more coupling occurs be^ 
tween the whip antenna 110 and the built-in dual band 
antenna 108. Therefore, the coupling coefficient r\ 
should be small. 

[0024] The built-in antenna 1 08 and the whip antenna 
1 1 0 can operate adaptively to situations. First, the feed- 
ing line is connected to the built-in dual band antenna 
108 in an Idle state and to the whip antenna 110 in a 
speech state by the use of a switch. In the case of a 
strong electric field in the speech state, the built-in dual 
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band antenna 108 is still used. 
[0025] A second method relies on coupling between 
the buift-in dual band antenna 1 08 and the whip antenna 
110. While the cpupling between the built-in dual band 
antenna 1 08 and the whip antenna 1 1 0 must be avoided s 
In the above swilching method in order to prevent dete- 
rioration of antenna perfonmance, power feeding from 
the built-in dual band antenna 108 to the whip antenna 
utilizing the coupling obviates the need for a switch. This 
power feeding is feasible as long as the coupling is con- io 
trolled to have a minimal influence on an antenna match- 
ing state and an antenna radiation pattem, 
[0026] Thirdly, a more apparent coupling feeding ef- 
fect can be obtained by connecting a capacitor with low 
capacitance between the built-in dual band antenna 1 08 is 
and the whip antenna 110. The latter two methods ob- 
viate the need for switches in mass production, thereby 
reducing product cost. 

[0027] FIG. 6a is a graph showing an antenna imped- 
ance matching state when only the GSM antenna ANT2 20 
operates in the built-in dual band antenna 108 and FIG. 
6b is a graph showing an antenna Impedance matching 
state when only the DCS antenna ANT1 operates in the 
builtHn dual antenna 108. 

[0028] FIG. 7a is a graph showing an antenna radia- 25 
tion pattern when only the GSM antenna ANT2 operates 
in the built-in dual band antenna 108 and FIG. 7b is a 
graph showing an antenna radiation pattern when only 
the DCS antenna AISTTI operates In the built-in dual an- 
tenna 108. 30 
[0029] FIG. 8a is a graph showing an antenna imped- 
ance matching state when the whip antenna 1 10 oper- 
ates while the built-in dual band antenna 108 is inoper- 
ative and FIG. 8b Is a graph showing an antenna Imped- 
ance matching state when the built-in dual band anten- 35 
na 108 operates In conjunction with the whip antenna 
110. 

[0030] FIG. 9a is a graph showing an antenna radia- 
tion pattem In the GSM band when only the whip anten- 
na 110 operates as In FIG. 8a and FIG. 9b is a graph 40 
showing an antenna radiation pattern in the GSM band 
when the built-in dual band antenna 108 operates in 
conjunction with the whip antenna 110 as in FIG. 8b. 
[0031] FIG. 10a is a graph showing an antenna radi- 
ation pattern in the DCS band when only the whip an- 4s 
tenna llOoperatesas in FIG. 8a and FIG. 10b is a graph 
showing an antenna radiation pattern in the DCS band 
when the built-in dual band antenna 108 operates in 
conjunction with the whip antenna 110 as In FIG. 8b. 
[0032] FIG. 11a Is a graph showing an antenna im- so 
pedance matching state in the mobile tenninal having 
the built-in dual band antenna 108 when the GSM an- 
tenna ANT2 and the DCS antenna ANT1 operate to- 
gether and FIG. lib is a graph showing an antenna im- 
pedance matching state In a conventional mobile temii- 55 
nal having an extendable dual band antenna. 
[0033] FIG. 12a is a graph showing an antenna radi- 
ation pattern in the GSM band of the mobile tenninal 



having the built-in dual band antenna 1 08 when the whip 
antenna 110 is retracted and FIG. 12b Is a graph show- 
ing an antenna radiation pattem in the GSM band of the 
conventional mobile terminal having the extendable du- 
al band antenna when, its whip antenna Is retracted. 
[0034] FIG. 1 3a is a graph showing an antenna radi- 
ation pattern In the DCS band of the mobile temiinal hav- 
ing the built-in dual band antenna 108 when the whip 
antenna 110 is retracted and FIG. 13b is a graph show- 
ing an antenna radiation pattem in the DCS band of the 
conventional mobile tenninal having the extendable du- 
al band antenna when its whip antenna Is retracted. 
[0035] FIGs. 14a and 14b are graphs showing anten- 
na radiation patterns in the GSM band and the DCS 
band, respectively of the conventional mobile terminal 
having the extendable dual band antenna when its whip 
antenna is extended. 

[0036] As noted from FIGs. 6a to 1 4b, the antenna im- 
pedance matching states and antenna radiation pattern 
characteristics of the mobile tenminal having the built-in 
dual band antenna according to the present invention 
are similar to or better than those of the conventional 
mobile terminal having the extendable dual band anten- 
na. The mobile tenninal according to the present inven- 
tion shows better portability since it is free of a protrud- 
ing antenna portion while it has the same communica- 
tion quality as in the conventional mobile tenninal. 
[0037] While the built-in dual band antenna Is con- 
nected to the duplexer In an idle state and if a user an- 
swers an incoming call by opening the flip or pressing a 
speech button or originates a call by opening the flip, 
the whip antenna is connected to the duplexer In the em- 
bodiments of the present Invention, this Is optional to the 
user Though the antenna device of the present inven- 
tion is basically configured such that the whip antenna 
is used in a speech state, a call can be conducted using 
the built-in dual band antenna without antenna switching 
if the user does not want to use the whip antenna. Also, 
automated retraction of a whip antenna can be set dif- 
ferently depending on the characteristics of a mobile ter- 
minal. 

[0038] In addition, while the DCS antenna for a high 
frequency band is fonned on the board extended from 
the upper side of the main PCB and the GSM antenna 
for a low frequency band is fomried on the board extend- 
ed at a right angle from the main PCB, this configuration 
can be modified according to the characteristics of a mo- 
bile terminal. 



Claims 

1 . A built-in dual band antenna device in a mobile ter- 
minal, comprising: 

a built-in dual band antenna having first and 
second antennas for two frequency bands 
formed into different conductive patterns on 
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boards extending fronri a side of a main printed 
circuit board (PCB); 

a duplexer for separating a radio frequency 
(RF) signal received from the buitt-in dual band 
antenna from an RF signal to be transmitted to 
the built-in dual band antenna; and 
a controller for processing the RF signal direct- 
ed from the built-in dual band antenna to the 
duplexer. 

2. The built-in dual band antenna device of claim 1 , 
wherein the first antenna of the built-in dual band 
antenna is fonned into a first conductive antenna 
pattem on a board extended from an upper side of 
the* main PCB and the second antenna is fonned 
Into a second conductive antenna pattem on a 
board extended at an angle from the main PCB. 

3. The built-in dual band antienna device of claim 2, 
wherein the first conductive antenna pattern is a 
high frequency band antenna pattem for transmit- 
ting and receiving a high frequency signal and the 
second conductive antenna pattem is a low fre- 
quency band antenna pattem for transmitting and 
receiving a low frequency signal. 

4. The built-in dual band antenna device of claim 3, 
wherein the high frequency antenna pattern is 
fonned into a central feeding top load monopole 
type pattern on the board extended from the upper 
side of the main PCB. 

5. The built-in dual band antenna device of claim 3 or 
4, wherein the low frequency , antenna pattern is 
formed into a zigzag type pattern oh the board ex- 
tended from the upper side of the main PCB. 

6. The built-in dual band antenna device of claim 5, 
wherein the low frequency antenna pattem Is con- 
nected to a centraifeeding line of the high frequency 
band antenna pattem, for central feeding. 

7. The built-in dual band antenna device of claim 2, 
wherein the first conductive antenna pattem Is a low 
frequency band antenna pattem for transmitting 
and receiving a low frequency signal and the sec- 
ond conductive antenna pattem is a high f requency 
band antenna pattern for transmitting and receiving 
a high frequency signal. 

8. The built-in dual band antenna device of one of the 
claims 3 to 7, wherein the high frequency band an- 
tenna pattem transmits and receives a PCS signal 
and a DCS signal In a high frequency band. 

9. The built-in dual band antenna device of one of the 
claims 3 to 8, wherein the low frequency band an- 
tenna pattern transmits and receives a CDMA sig- 
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nal and a GSM signal in low frequency band. 

10. The built-in dual band antenna device of one of the 
claims 1 to 9, further comprising: 

a whip antenna contained in the interior of the 
mobile terminal when the whip antenna is re- 
tracted; 

a whip antenna driver for extending or retract- 
ing the whip antenna; and 

an RF switch for selectively switching the built- 
in dual band antenna and the whip antenna to 
the duplexer, 

wherein the controller is further adapted for 
processing the RF signal directed from the whip an- 
tenna to the duplexer, and for controlling the RF 
switch to switch the built-in dual band antenna or 
the whip antenna to the duplexer. 

11. The built-in dual band antenna device of claim 10, 
wherein the controller controls the RF switch to 
switch the built-in dual band antenna to the duplexer 
in an idle state and to switch tlie whip antenna to 
the duplexer in a speech state or upon a call attempt 
froniauser. 

12. The built-in dual band antenna device of claim 10 
or 11, wherein the controller controls the whip an- 
tenna driver to extend the whip antenna connected 
to the duplexer outside the Interior of the mobile ter- 
minal in the speech state or upon the call attempt 
from the user, 

13. The built-in dual band antenna device of one of the 
claims tO to 12. wherein the whip antenna driver 
comprises: 

• two driving rollers in contact with the whip an- 
tenna, and 

a driving motor for rotating the driving rollers to 
extend or retract the whip antenna. 

14. The built-in dual band antenna device of claim 2. 
further comprising: 

a whip antenna connected to the built-in dual 
band antenna, and contained In the mobile ter- 
minal when the whip antenna is retracted; and 

a whip antenna driver for extending or retract- 
ing the whip antenna; 

wherein the second conductive antenna pat- 
tern on a board extends at a right angle from the 
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upper side of the main PCB; and 

the controller is adapted for processing the RF 
signals received at and transmitted from the duplex- 
er and controlling the whip antenna driver to extend 
the whip antenna in a speech state or upon a call s 
attempt from a user. 

15. A method of operating a built-in dual band antenna 
and a whip antenna In a mobile temiinal, comprising 
the steps of: io 

checldng the state of the mobile temninal; 

connecting the built-in dual band antenna to the 
duplexer in an Idje state; and is 

connecting the whip antenna to the duplexer 
and extending the whip antenna In a speech 
state. 

20 

16. The method of claim 1 5, further comprising the step 
of connecting tfie whip antenna to the duplexer 
when a user attempts to originate a call. 
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